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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe eaepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COJIEpKaHMS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHUHU CIYKUT OCHOBOM Il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEIICHUS TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel 1 (PYyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN JACSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHBIC HampaBieHUS B OOYYCHUHM XHUMHUHM OOECIICUMBAIOTCS CIEIM(BUKOM
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBI IEPBOHAYAJIBHBIX TOHATHH XWUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX MOHSATHI
OpTraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

—Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

—y4€HUS1 O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

—TIPEACTABICHU 00 DIEKTPOJMTUYECKOW JUCCOIMAIIMM  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyroMy, BBINONHAS (GYHKIUU OOBSICHEHHS U MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABJIEHUS 0 XUMUYECKON COCTABIISIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKalomuid MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3y4yeHUM XUMHHM TPOUCXOJAUT (PopMHpOBaHHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIBHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,



JOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JIEATEIIbHOCTH, OCBOEHUU TpaBWJI OE€30MAaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHUE MPUOOpENU TaKue 1eH, Kak:

—(hopMHUpOBaHHE MHTEIJICKTYaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—HampaBJIeHHOCTh ~ OOy4YeHHS]  HAa  CHUCTEMaTHYECKOe  MPHUOOIIECHUE
OoOy4JarommMxcsi K CaMOCTOSTEIbHOM MO3HABATENILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

—00ecrneyeHre yclIoBHM, CIOCOOCTBYIONMIUX MPUOOPETEHUIO O0yYarOIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

—(hopMupoBanre 00meH (YHKIMOHAIBHON W  €CTECTBEHHO-HAyYHOMU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUW OOBSACHITH U OIICHUBATH SIBJICHUSA
OKPY’KAIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHHUU
XUMUHU, TPUMEHSATh HMX TMPHU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

—(hopMupoBaHre |y  OOy4aromUXCsi TYMAaHUCTHYECKHX  OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[EeJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHON CPEBIL;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodMIIsi U HAMpPaBICHHOCTH JAJIbHEHIIIETO
oOy4eHus.

OO6miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YyYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajreHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUH.

KonunuectBo BemectBa. Moabs. MoissipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kinaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, Pa3I0KEeHUs, 3aMEIICHHs, OOMEeHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XMMUYECKUX peakuuil (pas3ioxkeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIa
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4YeHUE CIOCOOOB Pa3JeJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoBEAECHUE OUYUCTKU MOBApPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JIaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopos — 3ieMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE



cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHHUs] KUCIopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTporHas MoauuKaius Kucaopoaa.

TemnoBoit 3h(dEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOABl. Boma kak pactBopurens.  PacTBOpBIL
HacepileHHble M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuUpo/i€e U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuiui IKcnepumenm:

Ka4E€CTBEHHOE OIPEECICHUE COAECPKAHUs KUCIOPOJa B BO3AYyXE, IMOJIyYEHHE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE, pAaCIO3HABAHUE M H3Yy4YCHUE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaiblMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METajla OPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COEIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUIPOKCUIBI.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexkrponsl. CtpoeHune
AJMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEPUOJaM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — y4y€HbId U
rpa)XJaHVH.

Xumuyeckass cBA3b. KoBajneHTHass (MOJIsipHAss M HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJICUCTBHE
TUAPOKCUJA LMHKA C PACTBOPAMHU KHUCJIOT M WIENOYEH, INPOBEICHHUE OIBITOB,



WUTKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliuu pas3iokKeHHsl, COEITUHEHU).

Meswcnpeomemmnuwie céasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (PaKT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMs, [EePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@usuka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peaKius

[lepnognueckuit 3axoH. [lepuoanueckast cucTreMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, KalablUusd M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEaKIHi 110 pa3InyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [ToHsTHEe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HUCIOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlEHHBIE HOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHUCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, MpOLECCa AUCCOLMALMM KHUCIOT, WLIENOYed U Ccoyeu
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPUAOB), IPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEeaKUUi
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUMi HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3NUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEUCTBHE C METaUIaM{, HEMETAUIAaMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOJA Ha OpraHM3M 4YeloBeKa. BakHelmue XJIOpHuIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KMCIOPOJa U CEpbl. AJITIOTPONHbIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U



XUMUYecKrue cBoMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBoMcTBa (oOlue Kak
NpEeACTaBUTENST Kjacca KHUCIOT U crnenuduyeckue). XHUMHUECKHE peakluu,
JeXalyue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COEIMHEHHSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
¢uznyeckue U XxuMuyeckue cBoiictsa. Kpyrosopor a3ora B npupojie. AMMHaK, ero
(bu3NYecKue U XUMUYECKHE CBOMCTBA, MOJMy4yeHre U npuMeHeHune. Colu aMMOHUS,
uX (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMEeHEeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIyueHHE, (PU3NYECKHEe U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcrnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JTOKIIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbl U BonoEMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosnyyenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, pPacIpoOCTpaHEHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopor yriepona B mpupojae. Okcuapl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JEMCTBHE HAa JKUBBIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MpOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao0aqbHOrO TOTEIJICHUS KiWMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STaHOJI, IJIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY W NPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOOTHYECKU BaXKHBIX BEIIECTBAX: )KMpaXx, OeKax, yriieBoJax — 1 Ux



poJii B KM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJYyYCHHE H
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJIOPUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpazmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, TPOBEICHUE KAYECTBEHHOM peakIuu Ha Cyibdar-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IMPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO  HCIIOJB30BAaHHE  BUICOMATEPHUAJIOB), M3y4YeHHE  MOJelen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MojyueHHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEICHHE KauyeCTBEHHBIX pEaKIMil Ha KapOoOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraynueckasi CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUU Pl
HanpsOKeHUN MeTayuioB. OU3NYecKue U XMMUYECKHe CBOMCTBA MeTauioB. Oomue



CIOCOOBI TIONy4eHHUST MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTamibl: nooXkKeHne B llepronnueckoil cucTeMe XMMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblUW: TIOJOKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupojic. PU3ndeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanblus. Baxkuelve coequHEHHs KalblUs (OKCHUI, THIAPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ10)keHUE B [leproinueckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, cTpoeHHME aToMma, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKCUIbl, TUIPOKCU bl U cosn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (1), HaGnrOAEHUE W OMUCAHUE TIPOIIECCOB OKPAIIMBAHUS
IJJAMEHH WOHAaMU HATpHs, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnelue
METaJUIbl U KX COCTUHEHUS».

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorip mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKaroled cpenbl (MpeAenbHas AOMyCTUMAas
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb xumuu B pemieHnu 3K0J0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmnsanys MeXnpeIMETHBIX CBS3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbINM (DAKT, rUmores3a, 3aKoH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsisl, IMPOBOJHMKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAast
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYy4YeHHsS XUMHUHU B €IMHCTBE y4YeOHOM H
BOCIIUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLMATIN3AIUN 00 yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBAThCSI CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM |
pacCIIMpPEHUE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4yHOMY HACJEIUI0, TOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJICTABJACHUS O COIMAJIBHBIX HOpPMax M TMpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M APYrMX  BHAAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoIlecCe DITOM Y4YeOHOM MESATEILHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJECHWE W TIOCTYNIKM CBOMX TOBApHUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJISIOIIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE



HAaBBIKOB CaMOCTOSITEIbHOM palboThl C Y4YeOHBIMU TEKCTaMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO00pa3oBaHUIO, TMPOEKTHOW U  HCCIEJOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YpOBHSA OOydeHHUs B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOJs1, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM [EATEIBHOCTH, B TOM YHUCIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycreurHon npo(eccuoHaabHON ESITEIFHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6)3K0/10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHMS, IOHUMAaHUE LICHHOCTU 3J10POBOr0 H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M IMyTell WX pelIeHUs MOCPEIACTBOM METOI0B XHWMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaIMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, TeOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe



WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAay4YHOM KapTHUHE MHUpA, U YHUBEpPCAJbHbIC yUeOHbIE AeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue AeicTBUS:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS JJIs1 OOBICHEHUS OT/ICNbHBIX (PAKTOB U SIBIICHUH, BRIOUpPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyX JAeHUS (MHIAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHUS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUU 3HAK (CHMMBOJ JJIEMEHTAa), XUMHu4eckas (opMysiaa U ypaBHEHHE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-TI03HABATEIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMbBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/JIbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISTh OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEJACTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPHUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBleHUus HHPOPMAIUN U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JuarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B Ipouecce YydyeOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IIPEIJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUI0
pE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
J1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALINSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUU C Yy4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JI30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMETHBIX PE3yNBTATOB IO OCBOCHHUIO 005S3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHON paboyeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XUMHS», BB
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpEeTallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 kij1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMUUECKOTO JIEMEHTa B COCAMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM (P (HEKT peakinu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PaIUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIlECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHSATUH U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHHSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TaOimuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHMYECKHUX JJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymma)y, Maneie u



OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuoanueckass cucremMa Xxumuueckux »snementoB [, U.
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMUYECKHAE peakuuu (10 YHUCIy U COCTaBy YYAaCTBYIOIIUX B PEaKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHONU NEATCILHOCTH — aHaIu3
W CUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBS3eH — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM 000pY/IOBaHHWEM, a TakKKe TMpaBHIaM OOpalIleHHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYCHUI0O U COOMPaHHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMCHHUIA:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYCCKUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb



OKHUCJICHHS, XUMUYECKasl PEaKIisi, XUMUIECKasi CBS3b, TEIJIOBOU AP (HEeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO JOMyCTUMAas
koH1eHTpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJCHUS (opmys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIKCHIBATh U XapaKTepU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cucTeMbl XMMHYECKUX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobodyHas
noarpymnmna (b-rpynma)», maneie u OoNbIIME MEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKkTepu30BaTh (OMHUCHIBATH) OOMME W CHeNUu(PUISCKHEe XUMHUYECKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYECCKON JUCCOIUAIIANA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIun
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYECHUIO W COOUpPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITMTEIBHON JIEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThI ue padboTsbl
pecypchl
n
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
XuMust — BakHast 00J1aCTh
bubmuorexa [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKOU 37¢
JIeSITETbHOCTH Y€JIOBEKA T
1 BemectBa u xumMuueckue bubmmorexa HOK
2' A 15 1 https://m.eds00.ru/7f418
peaitt 37c
Hroro 1o pasneny 20

Pa3nen 2.BaxuHeiimme npeacraBu

TCJIH HEOPraHUIECKHUX BEIIECTB

5 Bosayx. KHCI0pOT bu6mmoteka [IOK
' yx- PO 6 https://m.edsoo.ru/7f418
1 ITonsarme 00 okcumax
37c
but6mmoreka [IOK
2. B g1
OLOPOAL.LIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KHUCJIOTaX U COJISAX
37c
but6mmoreka [IOK
2. B .P LT
Of1a. FacTBOPbI. LIOHATHE 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUAX 37¢
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https://m.edsoo.ru/7f41837c

5 OCHOBHBIE KJIACChI bubmuorexa [JOK
4' HEOPTraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f418
COeINMHEHNH 37¢c
Htoro mo pazneny 30

Pasznea 3.Ilepuoanuecknii 3axon u [lepuoguyeckasi cucrema Xumuieckux djiementon . U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YECKAas CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeAKIMU

[Tepuonnueckuii 3aKOH U
3 [lepuoauueckast cucrema bubnuoreka [JOK
1' XMUMHUYECKHX 3JIeMEHTOB JI. 7 https://m.edso00.ru/7f418
N. Menaeneea. Ctpoenue 37c
aToma
XuUMHUY€ecKas CBA3b.
3. OkucauTenbHO- bubmorexa [JOK
8 1 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIIbHBIE 37¢
peakuumn
bu6mmoreka [IOK
Htoro no pazneny 15 https://m.edso0o.ru/7f418
37c
but6mmoreka [IOK
PesepBHOoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padboTsbl
pecypcsl
n
Pa3nes 1.BemecTBo U XuMH4YecKHe peakun
[ToBTOpEeHMEe U yriayonenue bubnuorexa [HOK
3HAaHUH OCHOBHBIX Pa3/ciIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmuorexa [JOK
OcHOBHBIE 3aKOHOMEPHOCTHU
- 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX PEaKIUi
636
DNEeKTPOIUTHYECKAst bubnmnoreka [JOK
IHUCCOLAUI. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no pazgeny 17
Pa3pnen 2.HemeraJuibl M UX COeITMHEHUA
OO01mmas xapakTepucThKa bubnuotexa [JOK
XUMHYECKUX DJIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

OO61as xapakTepucTHKa

5 bu6nuoreka [IOK
. XUMHAYECKHUX DJIIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpymmesl. Cepa u eé 636
COCIMHCHMUS T
OO1ast XxapaKTepUCTHUKA
2 P P bubnnoreka IIOK
' XUMITACCKHX SJICMEHTOB 7 https://m.edsoo.ru/7f41a
3 VA-rpynmsl. A3ot, ¢pochop 636 T '
U UX COCIUHCHUS T
OO1as xapakTepUCTHKA
2 P P bubnuorexa [JOK
. XAMHYECKHX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUN U KX COCTUHEHUS T
Hroro o pasneny 25
Pa3znen 3.MeTajliibl 1 MX COeIMHEHUS
3 bu6nuoreka [IOK
1' OO01mue cBOMCTBA METAILIOB 4 https://m.edsoo.ru/7f41a
636
. but6mmoreka [IOK
3. Baxueiinme MeTauIbsl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHNS
636
Hroro 1o pasneny 20

Paznen 4. Xumus u okpy:kamomas cpeia



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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bu6nuoreka [IOK

4, B
CIIECTRA M MaTCpHalHl B 3 https://m.edsoo.ru/7f41a
1 >KM3HH YEJI0BEKa
636
Htoro mo pazneny 3
bu6nuoreka [IOK
PezepBHOE BpeMms 3 https://m.edsoo.ru/7f41a
636
OBILEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
J KounyecTBO 4acoB
DJIeKTPOHHbIE
Jara P
T Konrpoas | Ilpakrnue uugposbie
eMa ypoka Bce usyude
/ HbIE cKHe st o0pa3oBaTeib
ro
I padoThI padoThI HbIE pecypchbl
bubnuorexa
[Ipeamer xumun. Pons xumuu B 1 [HOK
JKU3HU 4yesioBeka. Tenna u BemiecTna https://m.edsoo.r
u/ff0d210c
bubnuorexa
ITonAaTHe 0 METOAX NIO3HAHUS B 1 IHOK
XUMHUHU https://m.edsoo.r
u/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuia bubnuotexa
paboThl B 1a00paTOpUN U IPUEMBI 1 LIOK
oOpailieHus ¢ 1abopaTOpHBIM https://m.edsoo.r
000pyT0BaHUEM u/ff0d23dc
bubnuoteka
Yucrele Bemectsa U cMecd. CocoOb! 1 IIOK

pa3aciICHUA cMmeceit

https://m.edsoo.r
u/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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[Ipaktuyeckas padora Ne 2
«Pa3znenenue cmeceli (Ha npumepe
OUYMCTKH [TOBApPEHHOM COJIN)»

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d28c8

ATOMBI 1 MOJIEKYJIBI

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

[IpocTsle 1 CIOKHBIE BEIECTBA

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YUCHUE

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
Xumunueckas popmyina. BaneHTHOCTb
aTOMOB XMMHMUECKUX JIEMEHTOB

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2eae

OTtHOcHUTENIbHAsS aTOMHAas Macca.
OTtHOocHUTEIbLHAS MOJICKYJIsIpHad Macca

bubnunoreka
IIOK
https://m.edsoo.r
u/ff0d323c



https://m.edsoo.ru/ff0d28c8
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Bubaunoreka

MaccoBas 10J11 XUMHYECKOI O IHOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.r
u/ff0d350c
bubnuoteka
Komnnuectso BemecTsa. Mok, IHOK
MougnsipHas macca https://m.edsoo.r
u/ff0d5230
bubnmnoreka
DU3NYECKUE U XUMUYECKUE SABICHUSA. LHOK
XuMH4YecKask peaKLus https://m.edsoo.r
u/ff0d37fa
bubnmnoreka
IIpr3HaKku U yciI0BUS IPOTEKAHUSA IHOK
XUMUYECKHUX PEaKLui https://m.edsoo.r
u/ff0d3al6
bubnmnoreka
3aKOH COXpaHEHUs1 MacChl BEIIECTB. IHOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnmnoreka
Brrunciienus koinuecTsBa, MacChl 10K
BEILIECTBA 10 YPABHEHUSM
= P . https://m.edsoo.r
XAMHYECKUX PEaKIUi U/Ff0d5708
bubnmnoreka
Knaccudukanmst xumMmuaeckux
HOK

peakiuii (CoeuHeHus, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

https://m.edsoo0.r
u/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

Bubaunoreka

sHIuKIoneauct. O6o0meHne u HOK
CUCTeMAaTH3AIHsI 3HAHHHA fttps. //m.eds00.¢
. u/ff0d40c4
bubnmoreka
KonTponpHas padora Nel o Teme LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.r
u/ff0d4290
bubnuorexa
Boznyx — cmech razoB. Cocras OK
Bo3ayxa. Kucnopoa — snemeHt u 1
npoctoe BeniectBo. O30H https. . edsu.y
P HHECTEO. u/ffod448e
. bubnuoreka
OuznyecKkue 1 XUMUIECKHE CBONCTBA OK
KHCTIOopo/ia (peakiuy OKUCIICHUS, 1
ropenue). [onsTie 06 OKCHAAX https://m.edsoo.r
OPEHHIE). LIOTHITHE 05 OKCHA u/ff0d4614
bubnuorexa
CriocoObI MOTy4eHHs KHCIOpO/ia B OK
1ab0paTOPUN U TPOMBIIUICHHOCTH. 1
I HMeHEHIE KICTIODONA https://m.edsoo.r
P HOPOA w/ff0d497a
TennoBoii 3¢ ekt XuMuIecKoi bubnuoreka
peakiuu, MOHATHE O HOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.r
u/ff0d4790

N DQHAOTCPMHUYCCKUX PCAKIUAX
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TormmBo (HedTh, yroib 1 METaH).

Bubaunoreka

3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro HOK
’ https://m.edsoo.r
PEIOTBPALLICHUS u/ffodacaa
[IpakTuueckas padora Ne 3 o reme EHO(SEHOTGM
11 0
(CIOTYICHIC 1 CODHPATTHE . https://m.edsoo.r
KHCJIOpPO/1a, U3yYEHHUE €r0 CBOMCTBY u/ffOddae?
bubnuorexa
Bonopoa — snemeHT u npocroe IHOK
BelecTBo. HaxoxaeHnue B npupojae https://m.edsoo.r
u/ff0d4dd0
bubnuorexa
®du3nuecKue 1 XUMHYECKHE CBOMCTBA [HOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnuorexa
IToHsiTHE O KUCIIOTAX U COMSAX TOK
https://m.edsoo.r
u/ff0d50d2
bubnuorexa
CniocoObI moy4eHus BOAOPOia B IHOK
nabopaTopuu https://m.edso00.r
u/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme brbmorexa
HOK

«[Tomyuenue u cobupanue BoJ10poJia,
W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.r
u/ff0d4f42



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

Bubaunoreka

Momnspuslif 00bEM razos. 3aKoH IHOK
ABoraapo https://m.edsoo.r
u/ff0d542e
n bubnmnoreka
Brruncnenust 00bEMa, KoIu4ecTBa OK
BEILECTBA ra3a M0 €ro U3BECTHOMY 1
. https://m.edsoo.r
KOJIMUECTBY BEIIECTBA WJIK 00BEMY u/Ff0d55a0
. bubnuoreka
Boruncnenus 006EMOB ra3oB 1Mo LIOK
ABHECHMIO PEAKLIMN HA OCHOBE
I}’:EKOHa 06’I)é11:/IHI>IX OTHOIIIEHHH Ta30B https.//m.eds00.1
u/ff0d5708
bubnuorexa
Du3nYeCKne 1 XUMUYECKHE CBOMCTBA LHOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnuorexa
CocraB ocHoBanuil. [Tonsatue 06 IHOK
WHJUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopna xak pacTBopuTEND. bubnmnoreka
HacpIneHHbIe 1 HEHACBIIIEHHBIE HOK

pacTBOpBl. MaccoBas 0715 BEIIECTBA
B PacTBOpE

https://m.edsoo.r

u/ff0d5b40
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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[TpakTuueckas padota Ne 5 o Teme bubnmoreka
«ITpuroroBiieHuEe pacCTBOPOB C HOK
onpeaecseHHON MacCOBOM J101eH https://m.edsoo.r
PacTBOPEHHOTO BEIIIECTBAY u/ff0d5eba
bubnuorexa
KonTponpHas padora Ne2 o Teme LIOK
«Kucnopox. Bonopoa. Boga» https://m.edsoo.r
u/ff0d6342
bubnuorexa
OKkcHpl: cOCTaB, KiIacCU(UKAIINS, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
. bubnuoreka
[Tonyuenue u XuMUYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1 HOK
https://m.edsoo.r
aM(OTEpHBIX OKCHJIOB u/Ff0d664e
bubnuorexa
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
bubnuoteka
[Tony4yeHue u XMUMHUYECKUE CBOMCTBA IHOK
OCHOBAaHUU https://m.edsoo.r
u/ff0d67ca
bubnuoteka
Kucnotsl: cocTas, knaccudukanys, ITOK

HOMEHKJIaTypa

https://m.edsoo0.r
u/ffOdfee2
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[TonydyeHue 1 XMuMHYECKHUE CBOMCTBA
KHUCJIOT

Bubmnoreka
LHOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpenHue): HOMEHKIATypa,
CIIOCOOBI MOJYyYEHUS, XUMUYECKHE
CBOMCTBA

Bubmnoreka
LHOK
https://m.edsoo.r
u/00ad9474

[IpakTuueckas pabora Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHUX
COEIUHEHUI)

bubnuoreka
IHOK
https://m.edsoo.r
u/00ad9b7c

I'enernueckas CBSA3b MEXKIY KilacCaMHu
HEOPraHWYECKUX COCIMHEHUI

bubnuoreka
IHOK
https://m.edsoo.r
u/00ad9a50

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

bubnuoreka
IHOK
https://m.edsoo.r
u/00ad9ch2

KonTtponbhas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeTuHEHU"

bubmmoreka
IIOK
https://m.edsoo.r

u/00ad9ela



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9e1a

[IepBble NOMBITKY KJIAaCCH(PUKAIUU

Bbubanoreka

XUMHUYECKHX 3JIeMeHTOB. [lonsaTHE O TOK
IpyIIax CXOAHBIX DJIEMEHTOB https:/im.edsoo.r
u/00ad9ffa
[Iepnoanueckuii 3aK0H U bubnmnoreka
Ilepuonnyeckas cucrema HOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.r
Memeneesa u/00ada52c
bubnmnoreka
[lepuoapl, rpymnmnsl, OATPYIIIbI LOK
https://m.edsoo.r
u/00ada52c
bubnmnoreka
Crpoenne atoMoB. CocTaB aTOMHBIX I[HOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I04eK bubmorexa
aTOMOB 3JIeMeHTOB [leprnoanueckoi HOK
cucremsl 1. 1. Menpeneesa fttps. fim.ecsoo.t
u/00ada6bc
XapakTeprucTuKa XHMHYECKOTO bubnuoteka
3JIEMEHTA 110 €TI0 IOJI0KCHHIO B HOK
ITepnonnueckoii cucreme /1. Y. https://m.edsoo.r
Menneneena u/00ada824



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [leproanyueckoro 3akoHa bubnmoreka
JUISL pa3BUTHS HAYKU U MPaKTUKH. [l HOK
N. MenpeneeB — y4€HbIi, Me1aror u https://m.edsoo.r
rpaskIaHuH u/00ada96e
bubnuoreka
DIIEKTPOOTPULIATETLHOCTH aTOMOB HOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnuoreka
HMonnas xumudeckas cBI3b HOK
https://m.edsoo.r
u/00adac34
bubnuoreka
KoBasieHTHAs nossipHas XuMu4ecKas HOK
CBSI3b https://m.edsoo.r
u/00adaab8
bubnuoreka
KosanenTnas HenonspHas IHOK
XUMHAYECKAs CBS3b https://m.edsoo.r
u/00adaab9
bubnuoreka
CreneHn OKUCIECHUSI HOK
https://m.edsoo.r
u/00adae?8
bubnuoreka
OKuCIUTENBEHO-BOCCTAHOBUTENILHBIE HOK

peaxiuu

https://m.edsoo0.r
u/00adb076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
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Bubaunoreka

LHOK
OKHCIUTEIN U BOCCTAaHOBUTEIN 1
https://m.edsoo.r
u/00adb076
Kontponsnast padora Ne4 o reme bubmmorexa
LHOK
«CTtpoenue aroma. XuMU4IecKast 1
https://m.edsoo.r
CBAIEY u/00adb486
bubmnoreka
PesepBubiit ypok. O60011eHuE U 1 LIOK
CHCTEMaTH3aIus 3HaHUU https://m.edsoo.r
u/00adb33c
bubmnoreka
PesepBHblil ypok. O0001EeHNE 1 1 [HOK
CHCTEeMAaTH3aIus 3HaHUU https://m.edsoo.r
u/00ad9ch2
bubmunorexa
PesepBHbIit ypok. O60011eHNE U 1 LIOK
CHCTEeMAaTH3aIus 3HaHUU https://m.edsoo.r
u/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

N KoaudecTBO yacoB
i DJIEeKTPOHHbBIE
ara
KonTpoas uudposbie
Tema YpoKka Bce p HpaKTquc H3Yy4YeH
Hble o0pa3oBaTe/ibH
ro Kue padorpl | HA
n padoThI ble pecypchbl
[Iepnonnueckuit 3aKoH. bubnmnoreka
Ilepuonnyeckas cucrema 1 I[HOK
XUMHUYECKUX 3jieMeHToB 1. 1. https://m.edsoo.ru
Meunneneena /00adb59e
3aKOHOMEPHOCTH B Bbubianoreka
U3MEHEHUU CBOWCTB 1 IHOK
XUMHUYECKHX DJIIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOOB /00adb6b6
bubnuoreka
Knaccudukanus u OK
HOMEHKJIaTypa 1 1
HEOPraHWYECKUX BELIECTB https://m.eds00.1u
p H /00adb7e2
. Bubnuoreka
Buabsl XuMHYECKOH CBSI3U U OK
THUIIBI KPUCTATNIMYECKUX 1 1

pEETOK

https://m.edsoo.ru
/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Kontponbnas pabora Nel mo
teme «I[loBTOpeHue u
yrayOieHue 3HaHUM
OCHOBHBIX pa3ziesioB Kypca 8
KJ1acca»

bubnmnoreka
Knaccudukanus XuMrH4ecKux LOK
€aKU Ui [0 Pa3INYHbIM
P sHaKa P https://m.edsoo.ru
MpU3HAKaM
P /00adhchO
ITonsiTue o ckopocTu bubnuorexa
XUMHUYECKON PEaKLMH. IHOK
[loHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru
reTeporeHHbIX PeaKImsIx /00adbe9a
[ToHsiTHE O XUMHUECKOM
paBHOBecuH. DaKTOPHI, bubnmnoreka
BIIMSIIOIIIME HA CKOPOCTH HOK
XUMUYECKON PEAKLINU U https://m.edso0.ru
[IOJIOKEHUE XUMUYECKOTO /00adc28c
paBHOBeECHS
bubnuoreka
OKHCIUTENBHO- HOK

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

https://m.edso0.ru
/00adcade
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Teopust 37EKTPOTUTUYECKOMN

Bbubanoreka

HOK
nuccormanuy. CUiIbHEIE U
cl1a0bIe DIIEKTPOJIUTEL https://.ed500.1u
p /00adcd68
Bubnuoreka
HoHHbIE ypaBHEHHUs peak Ui HOK
Y https://m.edsoo.ru
/00add448
XUMHYECKHE CBOUCTBA KHUCIOT
o Bubianoreka
1 OCHOBAHUH B CBETE
o IHOK
MpeACTaBICHUIN 00
S TCKT PO THICCKOI https://m.edsoo.ru
p /00add5d8
IYCCOLIMAIINNA
XHUMHUYECKHEe CBOMCTBA cojiel bubanoreka
B CBETE IIPECTaBIECHUN 00 HOK
3JIEKTPOJINTUYECKON https://m.edso0.ru
JMCCOLUALNU /00add8b2
Bubmanoreka
o HOK
[TonsiTue o0 TuApOIU3E CoJien
https://m.edsoo.ru
/00add9d4
Bubmanoreka
O0600menue u HOK

cUCTeMaTHu3anus 3HaHUHU

https://m.edso0.ru
/00addd12
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[IpaxTuueckas padora Ne 1.

Bubanoreka

«Pemenune HOK
https://m.edso0.ru
AKCIIEPUMEHTAJIbHBIX 33729 100addbfa
KoHntponbnas pabora Ne2 mo bubnmoreka
TeMe «DIJIEKTPOJIUTHYECKAS HOK
JUCcCcOoLManug. XUMHUYECKUE https://m.edsoo.ru
pPEaKIMK B PaCTBOPax» /00addecO
bubnmnoreka
OO01mas xapakTepucTHKa
rajoreHoB. XuMHUYECKUE HOK
. https://m.edsoo.ru
CBOMCTBA Ha IIpUMEpPE XJIopa 100addfe?
Xnoposogopoxa. ConsiHast bubnmnoreka
KHUCIIOTA, XUMAYECKHUE HOK
CBOMCTBA, ITOJIy4EHHUE, https://m.edso0.ru
MIPUMEHEHUE /00adel104
[Tpaktuyeckas padora Ne 2 o bubnmnoreka
teMe «lloydenue conssHon ILHOK
KHUCJIOTBI, U3y4YEHHE €€ https://m.edsoo.ru
CBOMCTB» /00ade348



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
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Bbruncnenus no ypaBHEHUSIM bubnmoreka
XUMUYECKUX PEaKUUi, ECIIH HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
U30BITKE /00ade488
bubnmnoreka
OO6m1as xapakTepucTuka HOK
aneMeHTOB VIA-Tpymibl https://m.edsoo.ru
/00ade64a
AJoTponHbie MOIU(DUKAITIN bubnuorexa
cepbl. Haxoxnenue cepel 1 e€ HOK
COCJIMHEHUH B MIPUPOJIE. https://m.edsoo.ru
XMMHYECKHE CBOMCTBA CEPBI /00ade64a
CepoBoaopo1, CTpOEHHUE, brbmmorexa
bu3nYecKue 1 XUMHIECKIE LHOK
. https://m.edsoo.ru
cBoncTBa /00ade802
Oxkcuasl cepsl. CepHas bubnuorexa
KUCIIO0Ta, (U3NYECKUE U HOK
XMMHYECKHUE CBOMCTBA, https://m.edsoo.ru
/00adea28

IMPUMCHCHUC



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
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Xumudaeckue pCaKluu,
JIC)KaHue B OCHOBE

bubmuoteka
IPOMBIIIICHHOTO CI10c00a 110K
IIOJIy4EHUS CEPHOU KUCIIOTBI.
x Vi ecKoe 3pa SHeHIe https://m.edsoo.ru
UMUY IPS3HCHH
. p /00adec8a
OKpYXKaroIlen cpesibl
COEIMHEHUSIMU CEPBI
bubnmnoreka
Brruncnenue maccoBoit 1onu LIOK
BBIX0/J1a IIPOJIYKTa PEAKLIUH https://m.edso0.ru
/00adec8a
OO011as xapakTepucTHKa
bubnmnoreka
31EMEHTOB VA-rpynmsl. A30T, 110K
aCIPOCTPAaHEHUE B MPUPOJIE,
I;)I/IISI/IF‘)IGCKI:/IC " XI/IMI/IquCIfHe fttps: /. edso0.1u
. /00adeeab
CBOICTBa
bubnmnoreka
AmMmuak, ero ¢puzndeckue u OK
XUMHYECKHE CBOMCTBA, 1
OTVCHIE cHeHIE https://m.edsoo.ru
NOJTy9YeHUE W TPUMEHEHH
i P /00adf004
bubnuoreka
[IpaxTuueckas padora Ne 3 o
[HOK

teMme «llonmyueHne ammuaka,
W3Y4YEHUE €r0 CBOMCTBY»

https://m.edso0.ru
/00adf180
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A3oTHas KHCIO0Ta, €€

Bubanoreka

bu3HYECKUE U XUMUIECCKHE HOK
cBOCTEA https://m.edsoo.ru
/00adf306
Hcnonp30BaHre HUTPATOB U
coJiell aMMOHUS B KaUeCTBE bubnuoteka
MUHEPAIBHBIX YIOOPEHUI. IHOK
XHUMHYECKOE 3arps3HEHUE https://m.edso0.ru
OKPY>KaIOIIEH CpeIbl /00adf518
COEIMHEHUSIMU a30Ta
dochop. Oxcun dhocdopa (V) bubnnorexa
u ochopHas KUcIoTa, I[HOK
¢du3nueckre 1 XUMHUYECKHE https://m.edso0.ru
CBOMCTBA, ITOJy4YECHHUE /00adf68a
Hcnonws3oBanue dpocdatos B bubnuorexa
KaueCTBE MUHEPAIBbHBIX HOK
ynoOpeHuil. 3arpsizHeHue https://m.edso0.ru
NPUPOIHOH cpenbl hocharamu /00adfc20
bubnuoreka
VYriepon, pacipocTpaHEHUE B
HOK

npupoe, GU3NIECKUe u
XUMHUYECKUE CBOUCTBA

https://m.edso0.ru
/00adfd9c
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Oxcuppl yriaepoaa, ux

Bbubianoreka
¢du3nveckrue 1 XUMHYECKHE OK
CBOMCTBA. DKOJIOTHYECKHE !
IpO0JIEMBI, CBSI3aHHEIE C https://m.edsoo.ru
p ’ /00adfebe
okcusom yriepoaa (IV)
Bubianoreka
. LHOK
VYrospHas KUCIIOTA U €€ COJIN
https://m.edsoo.ru
/00ae006¢c
[TpakTuueckast padota Ne 4 o
" bubmnunoreka
teme "[lonyuenue
YTIICKUCIIOTO Ta3a HOK
KauectBenHas ea'u< W HA https://m.edsoo.ru
peakl /00ae027e
KapOoHaT-1OH"
bubnuoreka
[TepBoHaUaNBbHBIE TOHATHS 00 OK
OpPTaHMYECKUX BEIIECTBAX KaK ]fﬂ[t im.ed
s://m.edsoo0.ru
0 COeIMHEHUSX Yriepoaa /OOZeO5 46
Bbubnnoreka
HOK

Kpemuuii u ero coeauHeHust

https://m.edsoo0.ru
/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[TpakTuueckas padota Ne 5.

Bubnuoreka
Penrenue
HOK
SKCIEPUMEHTAIBHBIX 33]1a4 110
Tente «BasKHeHIIIe https://m.edsoo.ru
/00ae0bf2
HEMETAJIBI U UX COEIUHEHUI
bubanoreka
KonTponbnas pabota Ne3 mo OK
TeMe «Baxxueimune 1
eneTAL coe N https://m.edsoo.ru
HEMETAIUIBL M UX NHEHUS
A /00ae0e18
OO0m1as XxapakTepuCcTUKa
XUMHUYECKUX DIIEMEHTOB —
bubanoreka
MeTaIoB. MeTaminueckas OK
CBSI3b U METaInYecKas I
O — https://m.edsoo.ru
KpUCTAINYECKAs PEIIETKA.
P P /00ae103e
duznueckue cBoCTBa
METAJIJIOB
XUMHYECKHE CBOMCTBA bubmanoreka
METAILIOB. HOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru
HaIpsHKEHUH METaJNIOB /00ae1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O061me crnocoObl MoTy4eHHs

MeraioB. CrjiaBbl. Bbubianoreka

Brluucnenus no ypaBHEHUAM HOK

XUMUYECKHUX PEAKLUM, ECIIH https://m.edso0.ru

OJIMH U3 PEareHTOB COACPIKUT /00ael156

MpUMECH
Bubianoreka

ITonsiTue 0 xoppo3uu IHOK

METAJLIOB https://m.edsoo.ru
/00ae1278
Bubianoreka

[llenounkle MeTaIbI HOK
https://m.edsoo.ru
/00ael14b2
bubnuoreka

OKcuabl ¥ THIPOKCHIBI HOK

HaTpHs U Kaaus https://m.edso0.ru
/00ae14b2
bubnuoreka

[I1enouno3eMenbHBIE METAIIIIBI IHOK

— KaJbIIMHA ¥ Maraui https://m.edsoo.ru
/00ael15€e8
Bubnuoreka

Bakueiinme coetmHeHN IHOK

KaJIbIIHS https://m.edsoo.ru
/00ael15€e8

0O000meHne n
CUCTeEMaTHU3anus 3HaHUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Bubanoreka

JKécTroCTh BOJIBI U CLTOCOOBI HOK
€€ yCTpaHEeHHUs https://m.edso0o.ru
/00ae1886
bubnuoreka
[IpakTuueckas padora Ne 6 mo 10K
"}K"
reme efTKOCTB BOHH"H https://m.edsoo.ru
METO/IbI €€ yCTpaHEeHUS /00ae13e8
bubmnoreka
. IHOK
A
JTOMIHITH https://m.edsoo.ru
/00aelc64
bubmnoreka
AmMdoTepHbIe CBOMCTBA HOK
OKCHJIa M THIPOKCUA https://m.edso0.ru
/00aelc64
bubmmnorexa
HOK
XK
eeso https://m.edsoo.ru
/00ae1d86
bubmnorexa
OKcubl, THAPOKCUIBI U COJIH IIOK
xenesa (II) u sxenesa (I1) https://m.eds00.ru
/00ae35e6

O060061EHNE U
cUCTeMaTHu3aus 3HaHUHU



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[TpakTuueckas padota Ne 7.

Bubnuoreka
Penrenue
HOK
SKCIEPUMEHTAIBHBIX 33]1a4 110
e B ellIe Me https://m.edsoo.ru
TeMe «Bakuelnime MeTaisl U
/00ae3de8
UX COEOUHEHUS
Bbluncnenus no ypaBHEHUSIM
XUMHYECKUX PeaKIui, eciu
Bbubianoreka
OJINH U3 PEareHTOB JaH B OK
M30BITKE UM COJAEPIKUT 1
B https://m.edsoo.ru
npumecu. Beruncienns
p . /002e1750
MacCOBOH JOJIH BBIXO1a
MIPOJIYKTa PeakLuu
0O00011eHuEe U
cUCTeMaTHU3aus 3HaHUU
Konrtponsnas padora Ne4 o
TeMe «BaxHenmue MeTaninl U
UX COEIUHEHUI
bubnnoreka
BemectBa u matepuansl B oK
OBCEIHEBHON KU3HU I
https://m.edsoo.ru
qeJIoBeKa
/00ae3f50
Bbubnnoreka
XUMHUECKOE 3arps3HEHUE LIOK

OKPY’KaloIlel cpebl

https://m.edso0.ru



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

/00ae4270

Bbubianoreka

6 | Ponp XuMuu B pereHuu 1 LIOK

5 | sKoJIorHYecKuX mpoodiemM https://m.edso0.ru
/00ae4270
Bubianoreka

6 | PesepsHsIii ypok. O6001ICHNE 1 LIOK

6 U cUCTeEMAaTH3alisl 3HaHUH https://m.edsoo.ru
/00ae0d0a
Bbubianoreka

6 | PesepsHbIii ypok. O6001ICHNE 1 LIOK

7 U CUCTEMAaTH3allisl 3HaHUH https://m.edsoo.ru
/00adb33c
bubnuoreka

6 | PesepsHbIil ypok. O6001ICHNE 1 LIOK

8 | u cucremarm3amnus 3HAHUN https://m.edsoo.ru
/00ad9ch2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET






